Brazilian coast.
The incidence of reported cases was correlated to the main surveillance measures adopted by year, and the efficiency of these policies, such as the transparency communication policy, was analyzed to possibly suggest new actions to improve local public health policies.
Methods
The operational procedures of public health surveillance in This research followed the framework for compulsory notification of suspected cases -acute diarrheal disease (DDA), flu syndrome (GS), Cholera, Botulism, Polio, exanthematous diseases, meningitis, and other diseases -established by ANVISA. 7 Outbreaks were considered according to the parameters in cases of communicable diseases caused by rare agents, of which only one event can be considered as outbreak (e.g., botulism, cholera, polio, measles, etc); however, the declaration of an acute diarrheal outbreak was considered when the number of cases presenting a compatible frame reached or exceeded 2% of the travelers or crew.
Routine notification includes other cases onboard such as occupational accidents, throat inflammation, allergies, cardiovascular problems, etc.
Results
The total number of travelers on cruises in Brazil has increased in the last 10 years ( Figure 1A ). The reduction in mass capacity in the last 3 seasons is due to the increased number of days in route (from 3-4 days to 7-11 days) as well as in total duration started in the 2011/2012 season with one month less than the previous period.
Usually, most cruise travelers in Brazil are women (55.8%). The predominant age group is between 25 and 44 years (48.6%). The mean age of Brazilians who choose cruises is lower than that of travelers to destinations in Europe and the United States.
Most travelers have a college degree (58.1%), and 14.7% have a monthly household income of over $3000 USD. Currently, the largest group of travelers consists of young people and families. Cruises of 7 nights or more are generally for family groups and attract people with higher incomes. The development of policies for the safety and inspection of passenger vessels in Brazil accompanied the evolution in regards to the cruise market development by a quantitative increase in the number of travelers and ships in the Brazilian Coast, taking up the application of strict guidelines by Brazilian authorities according to the following data (Table 1) :
In the 2009/2010 season, 4441 cases of sick travelers or crew members were reported. One ship experienced 2 outbreaks in the same season (348 travelers in the first event and 60 in the second).
In the 2010/2011 season, the number of reported cases dropped to 792, a reduction of 82%. This figure is still worrying, especially the number of cases of Influenza B (H1N1 -n = 297); one specific ship registered travelers and crew with flu-like symptoms (50 cases of respiratory syndrome-flu and 30 cases of acute diarrhea). Samples were collected for analysis and identified to determine if the events were sector (single-site) or uniform in vessel; the landing of tourists was not authorized on arrival (quarantine).
During the 2011/2012 season, the implementation of the Brazilian Sanitary Guide for Cruise Ships and other measures such as the mandatory death report and the new online form may explain the low number of reports (n = 108). Influenza B was the second main cause of notification (n = 50). Only 1 death by influenza B was reported in this season (Table 2 ).
In the 2012/2013 season, 82% of notifications were related to acute diarrheal disease (n = 455 cases). Special attention was given to one ship that presented 2 outbreaks of gastroenteritis. The first account of outbreak reported 19 afflicted travelers and crew members (considered low risk), and the second occurrence reported 310 and 38 confirmed cases of norovirus among cruise travelers and crew members, respectively. The second most reported disease was severe flu illness with 14.6%. In this season, the health teams onboard were required to notify the medical calls, reporting even the absence of cases. The number of deaths increased to 8 (lethality rate -1.09:100 000) with the main causes being accidents (50%), followed by pre-existing conditions (37.5%), such as myocardial infarction (n = 2) and leukemia (n = 1).
In the 2013/2014 season, notifications increased 47.8% (n = 819) with 90.3% of cases related to acute gastroenteritis (n = 284) caused by norovirus. Influenza B persisted (n = 43), but there was a decrease in Varicella (from n = 9 to n = 4). Only 3 deaths were reported with a decrease in the number of accidents (n = 1).
In the 2014/2015 season, the number of passengers decreased (7.78%), and accompanying this result was a significantly reduced number of notifications (n = 548). Acute gastroenteritis was still the main cause with 60% (n = 91 -caused by norovirus), followed by acute flu. Three deaths by myocardial infarction and 1 death by drowning were reported, indicating that pre-existing condition was still a problem.
The final framework of morbidity in cruise ships along the Brazilian coast is analyzed in Figure 1B , which explains the controlled framework of outbreaks after 2010 when the rules and norms became more severe for supervision of food and water quality.
The mandatory reporting of deaths onboard adopted in 2011 resulted in an increase in reported cases in the 2012/2013 season ( Figure 1C) . Previously, cases were reported only at the docking sites of the cruise line and not on ships at sea. The most severe cases were usually transferred to service ashore, because the vessels engaged during the Brazilian cruise season are equipped with only the basic framework for first aid and patient stabilization ( Figure 1D ).
Discussion
New guidelines have been continuously redesigned since 2009, with reports of medical cases and outbreaks formulated annually by ANVISA; some information is available to the public, such as quality reports of hygiene from ships and even technical information like morbidity and mortality rates per season. 9 The beginning of mandatory case report in the 2009/2010 season resulted in a higher number of confirmed cases (n = 4441), but no description of the diseases was available.
In the 2010/2011 season, ~30% of cruise ships that arrived in the country had reports of notifiable diseases, accidents and deaths, with the main irregularities related to water quality and its storage as well as the preparation and distribution of food which increased the norovirus contamination risk factors, one of the most common problems in ships according to CDC data. 10 For this reason, 38% of reported cases of illness were of acute diarrhea, and the main agent was norovirus usually transmitted through the ingestion of contaminated food/water.
Influenza B was the second most important infectious disease aboard the ships, 8 and it was treated by fast hospitalization of suspect cases (isolated and monitored). Quarantine was applied on 1 ship (travelers and crew members were vaccinated for influenza).
Only 1 death was reported to ANVISA, due to data from notifiable institutionalization of deaths that occurred only in early 2012. In most cases, the occurrence was transferred to the first port of call and was not considered as a situation onboard.
Preliminary data on outbreaks suggests that measures adopted to reduce morbidity such as the control of onboard water quality and the institutionalization of supply standards for food and beverage were important ( Figure 1C) . The decrease in the number of travelers and vessels each season as well as the institutionalization of an "all inclusive" policy for food and beverage onboard which reduced external consumption and allowed a controlled framework on Brazilian cruise ships.
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The occurrences can be decreased with preventive actions The existence of short routes (3 to 4-day cruises) during the 2012/2013 season was a problem to outbreak control and supervision, for the most usual cruise diseases had a greater incubation time than the duration of the trip itself. Diagnosis often occurs only after the trip and usually at the traveler's place of residence; thus, it is not reported through the notification process to ANVISA and no action is taken on the vessels. In these cases, it is important to create a tracking and monitoring mechanism to obtain an overall picture. This season registered a considerable number of deaths (n = 8 -1.09:100 000) 1 year after the formal establishment of mandatory reporting.
Brazil still maintained a considerable incidence rate for infectious disease in 2015 (99.70:100 000), but presents a continuous decrease in outbreaks and improved epidemiological contention arising from more effective preventive actions and monitoring undertaken in recent years (137.42:100 000 in 2014). However, due to the mandatory notification in cases of death in the country, despite the fact that occurrences are unfavorable (0.73:100 000 in 2015), it may be suggested that the Brazilian model has had an impact on the control process and on monitoring by creating the possibility of creating a risk map and actions for prevention. For example, the number of deaths caused by accidents reduced 75% from 2013 to 2015 with a decrease in incidence rate (0.18:100 000).
In Brazil, travelers´ accidents resulting in death were caused by two factors: the excessive consumption of alcoholic beverages and many unprotected outdoor areas leading to falls overboard. The reduction in the number of deaths was obtained by adopting the transparency policy strategy with massive media information and awareness measures to guide travelers to avoid such situations, especially in cases of accident, as travel health advisories, as took place in other countries. 12 Deaths caused by pre-existing conditions increased in the last 3 years, requiring the closer attention of travelers to individual health conditions. The last death related to an infectious disease was reported in 2011/2012 and was caused by influenza B, under pandemic flu conditions. It was well controlled and managed in Brazil considering the mass gathering situation provided in cruise ships. 13 In case of a norovirus outbreak, it is mandatory to promote public awareness (travelers and crew) of the potential problems in external food services, especially at docking sites due to the lack of appropriate hygienic conditions and preparation of goods inland.
Nevertheless, the mandatory reporting of death has generated effective measures for the public and provided clear information that changed travelers' behaviors onboard. Moreover, new internal policies were developed for cruises to prevent such situations, and this was an extremely positive effect.
It is noteworthy that with the current issue of quality, cruise ships in Brazil have the same general level of health security that the world's leading cruise destinations have, but with even more rigorous rules than countries with a longer tradition.
14,15

Conclusion
The effectiveness of the specific public health policies for the safety and security of travelers established for cruise ships on the Brazilian coast is suggested by the quantitative reduction in outbreaks in the last few years. Reporting occurrences onboard and public access can be excellent tools for planning and maintaining the welfare of travelers, because public knowledge of data might generate awareness, such as a transparency policy. New destinations like Cuba and China arose in 2016; such destinations will need to develop their own public health policies for surveillance and protection against potential outbreaks of infectious diseases aboard cruise ships, 16 a steady work that has taken place in Brazil.
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